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The Natural Material Particleboard: Case Study of Rice Straw,

Rubber Tree Leaves, and Water Hyacinth
Nirat Yamoat' and Adisorn Pongsuwan2

Abstract

The research aimed at 1) studying the possibility of using rice straw, rubber tree leaves, and
water hyacinth to substitute natural materials for particleboard production 2) studying the proper
mixture ratio of rice straw, rubber tree leaves, and water hyacinth to adhesive ingredient, and
3) studying physical and mechanical properties of particleboard from rice straw, the rubber tree
leaves, and the water hyacinth. The urea formaldehyde glue was used as the adhesive ingredient for
producing 40x40x1 cm particleboards. Thai industrial standard for flat pressed particleboard (TIS. 876-
2547) is used for testing the physical properties (density, humidity, and swelling) and the mechanical
properties (flexural strength, modulus of elasticity, and tensile strength perpendicular to surface). The
results are 1) The rice straw is an appropriate material for the natural material particleboard
production because its physical and mechanical properties meet the Thai industrial standard of flat
pressed particleboard (TIS. 876-2547). Therefore, this can be used for low strength works. 2) The
weight mixture ratio of rice straw and urea formaldehyde slue in the natural material particleboard
production is 80:20. The rice straw can be dried or undried, and cut or uncut. 3) The developed rice
straw particleboard in terms of density, humidity, swelling, flexural strength, modulus of elasticity,
and tensile strength perpendicular to surface are 738.24-797.48 kg/ma, 5.89%-7.07%, 10.64%-11.57%,
14.75-14.60 MPa, 1.93-1.96 GPa, and 0.44-0.45 MPa, respectively.
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dauway p w SW Oy Em [: RUELNA
(keg/m’) (%) (%) (MPa) (GPa)  (MPa)
DC20 73824 v 589Y  106av  1475Y 196V 045V v
MC16 72982Y  635Y 1411% 1286 % 138% 032X x
MC20 79748 707Y 1157 Y 1460V 193V 044V v
MC24 81761 Y 765Y  1063Y 1545V 210Y 050V 4
MU16 73610 Y 642V 1366 ¥ 1352 % 129% (035X x
MU20 76043 v 708Y  1158Y 1509V 205Y 048V 4
MU24 79662V  729v 1042V 1520Y 216V 056V v

newen * D = wednaunIseuwiy, M = Wednliniuniseuwiy, C = wsdanunmsdngey, U = Wednlinunisdnagey,
16 20 uaz 24 = $ovavvesnmgSoveitanladlaotmin
p= AURUILLY (400-900 kg/m3), W = mm?gu (4-13%), Oy = ANUAUMULTIAR (>14 MPa),
SW = nawasia (<12%), By = Tupdamudaveu (>1.8 GPa) uaw 1B = emwuymuussieiaainfavei (>0.4 MPa)
v Buluminasiinasgunansusigrainnssuusiutulisnau wen.876-2547 [9]
% Lhfulumnasinaspundesusigaavnssuusiuiulisne wen.876-2547 [9]

wrulelidnannenesmadianuvnuiy ALy
waznsweasa Wulumunasiuinsgundasioe
QRN vNIsULHLTULIBATIU 1ON.876-2547 WAL

wsaradsandmi lddulumunasiannsgiu us
mnseamsiniglunuilideinsaruudausan
MTEeNdnTIEIUNANT T lUg 19N TWANN1IYIS Y

FumMuLTn Tugaarugavey waranuduuy Wesilaflensoray 24 Ingwiin fAan15199 2

] av I o o
A1519% 2 wansIdeunuleldsnainlugnanis

Usuiun P W SW Oy EW 1B RUBLHA
(%) (ke/m’) (%) (%) (MPa) (GPa)  (MPa)
16 79702V 692Y 981Y  480%  032%X 007 % x
18 78950 v 7.14Y  946Y 585X 027X 012% x
20 77814Y  755Y 950Y 364 %X 018 %X 005X x
22 76890 Y 932Y  943Y 490X 044 X 015% x
24 76134 Y 967Y 871V 511X  020% 013 % x

NN P = AIUVWILLY (400-900 kg/m’), W = AIUTU (8-13%), Oy = AUSIUTNULSIFA (>14 MPa),
SW = MInesia (<12%), By = lugdarnudangu (>1.8 GPa) Uag 1B = ANUAMUMMULIIRIARINTIWIN (>0.4 MPa)

v dulusnunasisnassiundndusignamnssuusiutulsisngu wen.876-2547 [9]

*x Lidulunanasiinasgundndausignamnssuwiudulisnsu wen.876-2547 [9]
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and Suweero [8] uadinsweasdaiLuildianas tay
A1 B TugdaruBangy uazATuduTILLSS
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IWMsondou wardusasEIuNENa At ulY
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AMUAIUNIULSIR IRt Liduluaunoe
wn3gu naesn1sianlglununlidesnisai
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A15197 3 wanewHulelidnanEnAUYIN

UA 12 aluf 1

NLA9AIDENNTaTing (PCBR) Saway 40 Taeiinmin
FIM1599 3

U3unau PCB p W SW Ou Ewm 1B UYL
(%) (ke/m’) (%) (%) (MPa) (GPa)  (MPa)
20 67384 Y 742V 1285 % 211 %  013% 002X x
30 67004 v 81aY 1318 %X 264 %  025% 001 % x
40 59123 v 913Y  1187Y  130% 041 % 001 % x

wngmun - P = AURUILUY (400-900 kg/ma), W = @4%U (4-13%), Oy = AU UIULSIHA (>14 MPa),
SW = MINeeda (<12%), Ey = lugdarnudangu (>1.8 GPa) uag 1B = AMUAMUMMULIIRIARINTIWIEN (>0.4 MPa)
v Bulumunasinmspusdndusignannssuuiutulisasiu uen.876-2547 [9]

*x Lidulumanasiunsgundndaeianavnssuwiuiulidnsu wen.876-2547 [9]

5. @5UNan133e

w19d17 Wuanimunganlunisldidutag
naunuliisssunilunsndnunulelsn dewind
AaauUAdn1en muazidanatfulununed
mmgmm%mﬁ’m%qmmmmLwiw?jyulﬁé’mm wen.
876-2547 uansidlugnamnsuazinaualuian
nouwnulfisssumalunisuaausiuleldsndy vinlk
AaaudRsnenmdulununueiinsgIu us
@mauﬁ’ﬁL%aﬂaﬁm’jwmmsﬁmmgm Je@usa
varldlusuitlddosnisenuudusdls sl sasn
drunanivnzanlunmsudawiulelisnamnredn
Ao MvhedmuaunmgSevlesiadlanouay 20 lag
domin Fahetniorarrdeliniuniseuuieile
wazeanuvsealinsindeanls agvinlulausulels
Saarnn1etfifiaunuiudy 738.24-797.48
ke/m” pnudufeuas 5.89-7.07 mswasiidovaz
10.64-11.57 AUAUMIULTIAA 14.75-14.60 MPa
lugdaruiangu 1.93-1.96 GPa UagANUATINY
LSRR sNnRT 0.44-0.45 MPa
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